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v ‘ ' The behavior, at absoluts zero, of an electron fluld without viscosity ie

| examired. JIntroducing the lorentz force, the hydrodynamical equaticns of motion
’ using the Bulerian equations are sst up. These lead to the nonlinear equation
i =

i Ve (s/n) B - grai (V/2+1), (1)

: e
& " in plase of the London acceleration equation, and to the tims derivutive of the
S curl equation

curl V+ (o/m)B - 0, (2)

in place of the second London eguation, in sgreement with the fact that aupor-
conductivity 1s not merely perfect conducts vity (here, h le the enthalpy per

unit magg, and tiss other symbols have their custorary meanings). The curl #
equation of the London theory

—n — N
curl V + (a/me) B - O .‘(3)

does not follov simply from the comdition of zerc v¢ groalty of the fluid.
Equation (3) involves a conditior more stringent than zero viscosity. Thise con-
_ dition ir axproseed by seyiog that thers can be no "iniernal uction” of tho
3 aystem; this correspords t> a reduction in tiue nurber of alloweble quentum etatos
' ot %kz system, as has been poirted cut by F. London.

. .

The results are discussed in the light of the variational principle of
_ mechanics. If the Lagrangian is formed for the slectron fivid, the coordinates
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of & "superfluid.” As the d-acription of & supexfiy
wlocity and depsity of the particles, and nmot

variational principle mat be uasd by varying
s carried out subject to the equation of contimni®y
varied motion and to the comdition thut the “‘uiuﬂ.m
This leadc immsdiatsly to equatiors (1} dnd (3); 1.e,),
equation irmediately. The uss of the variational ;
therefore imply an assumption additional to that of sm 'd
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